The possibility of detecting thermal and fast neutrons in 10 B solid-gas detector is 
Introduction
To perform experiments using the Photoneutron source at the Institute for Nuclear
Research of the Russian Academy of Sciences it is important to determine the contributions of thermal and fast neutrons during the irradiation. Most neutron detectors, such as gas counters and 3 He-proportional chambers are designed for registration of thermal neutrons. Recently, new position-sensitive neutron detectors (PSNDs) with solid layers containing 10 B have been created. They are hybrid detectors [1] [2] [3] , which contain 10 B layer used as a converter of neutron into charged particles which are detected in a gas-discharge chamber. The advantage of such detectors to detectors with helium-3 is an ability to operate in a wide range of neutron energies. The localization of the neutron interaction point in the layer plane and the small gas gap provide a high spatial resolution. These detectors may operate using cheap gases at atmospheric pressure.
In this paper, we consider a hybrid position-sensitive detector based on the solid 10 B layer and a proportional chamber with sensitive dimensions of 100x100 mm2 [4] . Its geometry with two 2-mm gas gaps and rather low neutron detection efficiency is suitable for detecting not only intense thermal fluxes but also the fast neutron ones. This detector has been used now at the Photoneutron source of INR RAS. The ranges R and the corresponding relative fractions P of 4 He and 7 Li in the layer of boron, aluminum and in the total gas gap of the detector. Simulation shows that at thermal neutron energies, basically the events from 4 He detection will be observed, as the fraction of 7 Li particles entering the second gas will be less than 1% of all recorded particles. At neutron energies greater than 1 MeV, ionization loss pulses from both 4 He and 7 Li nuclei can occur in both gas gaps.
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Simulation of ionization losses in a detector
In Figure 2 the simulated spectra of ionization losses in the total gas gap of the PSND caused by thermal neutrons and neutrons with energies of 1, 3, and 5 MeV are shown.
For thermal neutrons, the signal is mainly determined by ionization losses of 4 He. The ICPPA 2017 maximum in the thermal spectrum corresponds to ionization losses of 0.85 MeV. At energy of 1 MeV and higher, one can see a contribution of 7 Li nuclei to the spectra. In this case, the small amplitudes in the spectrum basically correspond to the 4 He losses, and the large amplitudes are mainly associated with the 7 Li losses. The right-hand boundary of the spectrum depends on the maximum energy in the neutron spectrum. 
Experimental energy losses for different neutron source configuration
The experiments were performed at electron energy of 7 MeV. In configuration I, the neutron flux was enriched by thermal neutrons. The cadmium mask of 1 mm thick, installed in the front of the PSND, allowed to reduce the thermal detector neutron load, the efficiency of which is much greater than that for fast neutrons. The measured amplitude spectra for the total gaps shown in Figure 3 are close in shape to the calculated spectra. The deviation of experimental losses from the calculated ones indicates a possible presence of fast neutron in the neutron flux in configuration I.
In configuration II, the flux is enriched by fast neutrons in comparison with the thermal ones. In this configuration, in contrast to configuration I, the data must contain events from neutrons with MeV energy. Figure 4 shows the energy loss spectra in the total gas gap of the PSND for the source configuration II. The shape of the spectrum in Figure 3 corresponds most closely to the calculated spectrum for thermal neutrons in Figure 2 . The shape of the spectrum in Figure 4 corresponds most closely to the calculated spectrum in Figure 2 (b) . This corresponds to the most probable neutron energy of about 3 MeV. At such energy the 7 Li nucleus may obtain enough energy to be registered in the PBND and produce large ionization losses. Comparison of Figure 3 and 4 indicates also the presence of thermal neutrons in both source configurations.. 
Conclusion
The process of detecting thermal and fast neutrons in 10 B solid-gas detector is con- 
